Serum amyloid P component (SAP), a highly conserved plasma protein named for its universal presence in amyloid deposits, is the single normal circulating protein that shows specific calciumdependent binding to DNA and chromatin in physiological conditions. The avid binding of SAP displaces H1-type histones and thereby solubilizes native long chromatin, which is otherwise profoundly insoluble at the physiological ionic strength of extracellular fluids. Furthermore, human SAP binds in vivo both to apoptotic cells, the surface blebs of which bear chromatin fragments, and to nuclear debris released by necrosis. SAP may therefore participate in the handling of chromatin exposed by cell death. To investigate the physiological role of SAP in vivo.
Significant findings
SAP-/-mice spontaneously produced autoantibodies and, predominantly in females, developed a severe proliferative glomerulonephritis. At 8 months SAP-/-mice had a significantly higher incidence of antibodies to nuclear components, chromatin, histones, single-stranded DNA and double-stranded DNA compared to wild-type mice. The histological severity of the glomerulonephritis was significantly greater in the female (but not the male) SAP-/-mice compared to wild-type mice.
Immunization with native long chromatin induced anti-nuclear antibodies in both wild-type and SAP-/-mice. However, titres of anti-double-stranded-DNA antibodies, 44 days following immunization, were significantly higher in SAP-/-mice compared to wild-type controls. Following intraperitoneal injection, the rate of degradation of radio-iodinated native long chromatin was significantly faster in SAP-/-female mice compared to controls. Furthermore, the rate was normal in C1qa-/-mice, demonstrating the classical pathway of complement activation is not involved in this process.
In experiments with native long chromatin incubated with human monocytes or neutrophils the presence of SAP retarded the internucleosomal cleavage of DNA, an effect that was not seen with human C-reactive protein (CRP). Furthermore, incubation of long chromatin with mouse peritoneal exudate cells and SAP-sufficient or SAP-deficient mouse serum showed that DNA cleavage was faster in the absence of SAP. Therefore, both mouse and human SAP appeared to protect DNA from cleavage in vitro.
Comments
This is an outstanding and exciting publication demonstrating that SAP is critical in the nonimmunogenic processing of chromatin and prevention of autoimmunity in mice. It is a clear vivo demonstration that the breakdown of a physiological mechanism for the clearance of an autoantigen can result in autoimmunity. What is the relevance of these findings to the pathogenesis of SLE in humans? Clearly, further study into the function of SAP in patients with SLE is indicated. Circulating levels of SAP in SLE patients are normal but defects in its regulation or function may be present. Furthermore, although SAP is the main acute phase protein in the mouse, in humans it is the related pentraxin, CRP. Analogous to the role of SAP in chromatin clearance, CRP may be important in the non-immunogenic processing of its ligands. Notably, during disease flares of SLE rises in CRP characteristically do not occur (except in the presence of infection). This may result in the failure of the physiological nonimmunogenic processing of autologous ligands and consequent development of autoimmunity. Mice were immunized by intramuscular injection of 100 micrograms of avian erythrocyte native long chromatin (emulsified in either complete or incomplete Freund?s adjuvant). Blood samples were taken at baseline and weekly intervals following immunization.
Chromatin degradation in vivo was assessed by administering iodinated native long chromatin from avian erythrocytes intraperitoneally and measuring whole body radioactivity immediately and at intervals up to 24 hours. In these experiments mice were 8 weeks old and did not have autoantibodies.
Chromatin degradation in vitro was assessed by incubating native avian erythrocyte long chromatin at 37 o C with 2x10 6 peritoneal exudate cells collected from C57BL/6 mice after elicitation with oyster glycogen. The cells and chromatin were suspended in media and 50% v/v mouse serum (derived from either wild-type or SAP-/-mice). Following incubation up to 3 hours, the DNA was extracted and separated on agarose and the intensity of bands corresponding to monosomes and higher-order structures was quantitated.
